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RECEIVED 
CENTRAL FAX CENTER 

APR 1 3 2006 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS^^^RENCES 

In re patent application of A "° rney N °' MA068 
Maitreyee Mahajani et al. 

Serial No. 10/079,472 Group ^ Unft . 2gl4 

Filed: February 19, 2002 Examiner: Thao X. Le 

For: GATE DIELECTRIC STRUCTURES FOR INTEGRATED CIRCUITS AND 
METHODS FOR MAKING AND USING SUCH GATE DIELECTRIC otE^KeS 

REPLY BRIEF 

Commissioner for Patents Amii n in« 

P.O. Box 1450 April 12,2006 

Alexandria, VA 22313-1450 
To the Commissioner: 

The above-captioned case is under appeal. Appellant respectfully files this Reply 
Brief in response to the Examiner's Answer mailed on February 14, 2006. An Appendix 
listing the pending claims is included in this Reply Brief. 



U»ereby«rtify that this correspondence is being transmitted by facsimile to the United States Paten, and 

i4Tuie*mnu^ UHlCC Oil Ijjp C^tC belOW. 

f\ Dat^Df Deposit 
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Serial Number 10/079,472 
SUMMARY 

The following discussion responds to the Examiner's Answer. Rebullal is made to 
points raised by the Examiner in his Response to Argument, beginning at paragraph 10 on 
page 6. In the interest of brevity, Appellant has limited rebuttal to new points raised in the 
Examiner's Answer. Where Appellant believes the Examiner's arguments to have been 
sufficiently addressed by the Appeal Brief, those arguments will be allowed to stand and will 
not be repeated. 

DISCUSSION 

This Discussion will identify points in the Response to Argument section of the 
Examiner's Answer that require rebuttal, then will provide such rebuttal. 

• Page 7, paragraph beginning "Issue A 

The Examiner argues that a contiguous stack is not recited in the claims. Appellant 
concedes that the words "contiguous stack" in fact do not appear in the claims. But 
Appellant respectfully points out that these claims recite forming a channel region, forming a 
firsi oxide on the channel region, forming a nitride layer on the first oxide layer, and forming 
a second oxide layer on the nitride layer. It will be apparent that if each layer is formed on 
the one before it, a contiguous stack will necessarily be created. 

• Page % line beginning "Third, the interpretation ..." 

The Examiner suggests: 

"... the interpretation of the word 'polysilicon* would simply mean thai 
'many or more than one silicon elements or atoms'. Such 'polysilicon' layer 
or substrate may have different crystal orientation structure and the claim 
language has railed to identify the crystal structure of the substrate. Thus, 
the Examiner submits mat the silicon substrate 16 of Halliyal would 
comprise multiple silicon atoms or elements bonding together forming a 
'polysilicon substrate 1 and would read on the claim limitation." 

Appellant notes that the word "polysilicon" has not been coined by Appellant, but is a 
well-known term of art. The Examiner is correct that (as noted at the bottom of page 8 of the 
Answer) silicon has three usual forms: monocrystal, polycrystal, and amorphous. 
Monocrystalline silicon is a single silicon crystal, with no grain boundaries. Silicon wafers 
are formed of monocrystalline silicon. Poly crystal line silicon, a term typically shortened to 

2 
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polysilicon, consists of multiple silicon grains. Amorphous silicon has no crystalline 
structure. To give just one example, Exhibit A includes a typical definition from 
www.semiccntareast.com , which begins "Thin films of polycrystalline silicon, or polysilicon 
..." (emphasis original.) 

Appellant believes the Examiner to be suggesting that the term "polysilicon" can be 
interpreted to mean "many silicon atoms", regardless of crystalline structure, and thus that the 
monocrystalline channel region 16, because it contains many silicon atoms, can be considered 
to be polysilicon. Appellant will respectfully maintain that such an interpretation is contrary 
to well-established usage, and that the term "polysilicon" will be understood by those skilled 
in the art to refer to polycrystalline silicon. 

Appellant believes the remainder of the Examiner's arguments have largely been 
addressed either in the Appeal Brief or in this Reply Brief and thus will not repeat them here. 
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CONCLUSION 

Appellant respectfully solicits the Honorable Board of Patent Appeals and 
Interferences to reverse the rejections of the pending claims and pass this application on to 
allowance. 

Respectfully submitted,, 

Date / J — Pamela J. Squy&s * 
/ Reg. No. 52346 

SanDisk Coqx>ration 
3230 Scott Boulevard 
Santa Clara, OA 95054 
(408) 869-2921 
(408) 869-8923 (fax.) 
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APPENDIX 

1 -8 . (Cancelled or withdrawn) 

9. A method for making a SONOS device, comprising: 
providing a channel region; 

providing a first oxide layer on the channel region by an in-situ steam 

generation process; 

providing a silicon nitride layer on the first oxide layer; and 
providing a second oxide layer on the silicon nitride layer, wherein the 

device is a SONOS device. 

10-11. (Cancelled) 

12. The method of claim 9, wherein the in-situ steam generation process is performed at a 
temperature ranging from about 750 to about 1050 degrees Celsius. 

13. The method of claim 9, wherein the in-situ steam generation process is performed at a 
pressure ranging from about 100 miilitorr to about 760 torr. 

14. The method of claim 9, wherein the in-situ steam generation process is performed for a 
time sufficient to deposit an oxide thickness of about 10 to about 200 angstroms. 

15. The method of claim 9, further including annealing the oxide layer in a nitric oxide 
atmosphere. 

16-23. (Cancelled or withdrawn) 

24. A SONOS semiconductor device made by a method comprising: 
providing a channel region; 

providing a first oxide layer on the channel region by an in-situ steam 
generation process; 

providing a silicon nitride layer on the first oxide layer; and 

providing a second oxide layer on the silicon nitride layer wherein the device 

is a SONOS semiconductor device. 
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25. (Withdrawn) 

26. An integrated circuit containing a SONOS semiconductor device made by a method 
comprising: 

providing a polysilicon layer; 

providing a first oxide layer on the polysilicon layer by an in-situ steam 
generation process; 

providing a silicon nitride layer on the first oxide layer; and 

providing a second oxide layer on the silicon nitride layer wherein the device 

is a SONOS semiconductor device. 

27-35. (Cancelled or withdrawn) 

36. A method for making a SONOS device, comprising: 

providing a polysilicon channel region; 

providing a first oxide layer in contact with the polysilicon channel region by 
an in-situ steam generation process; 

providing a silicon nitride layer in contact with the first oxide layer; and 
providing a second oxide layer in contact with the silicon nitride layer. 

37. A SONOS semiconductor device made by a method comprising: 

providing a polysilicon channel region; 

providing a first oxide layer in contact with the polysilicon channel region by 
an in-situ steam generation process; 

providing a silicon nitride layer in contact with the first oxide layer; and 
providing a second oxide layer in contact with the silicon nitride layer. 

38. An integrated circuit containing a SONOS semiconductor device made by a method 
comprising: 

providing a polysilicon layer; 

providing a first oxide layer in contact with the polysilicon layer by an in-situ 
steam generation process; 

providing a silicon nitride layer in contact with the first oxide layer; and 



6 



PACE 7/1 1 * RCVD AT 4/13/2006 8:1 9:40 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/1 2 * DN1S:2738300 * CSID:4QS 860 4S49 ■ DURATION (mm-ss):05-1 0 



Apr 13 06 04:29p 



408 969 4849 



Serial Number 10/079,472 



providing a second oxide layer in contact with the silicon nitride layer, 
wherein the device is a SONOS semiconductor device. 



39-42. (Cancelled or withdrawn) 
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Wafer Fab Links: 

Incoming Wafers 

Ep i taxy 

Difiusion 

Ion Implant 

Pol ysilicon 

Dielectric 

Lith ography/Etch 

Thin Films 

Metallization 

Glassivation 

Probe/Trim 

See Also: 

Polysilicon Deposition 
Se micon Manufacturi ng 
Water Fab Equipmen t 



Wafer Fab: Polysilicon 



HTj^f ° f ^"JSS!"" 8 Silicon ' or PO'ysiHcon (also known as poly-Si or poly) 
FSlX M h° S tranSiSt0f 9ate e,ec,rodes and for interconnJtion in MOS 
h ^ f,u teo used as re$lstor - as we " as ir > ensuring ohmic contacts for shaltow 

uS^JS^Ff* 1 "* t ,eCtr0de - 3 metal < such as tungsten) o? me?aJ siS 
(such as tantalum sihcide) may be deposited over it to enhance its conductivity. 

^S^JSSZ^^Tf^ W ! th t™*"**™ Pressing and interfaces 
JSriSr* a, u S ' 02 - As a gate elec,r ode, it has also been proven to be more 
rehabte than Al. It can also be deposited conformally over steep to^graX 

SSS^W P .°' y ? ,n fi ' mS Can also to used in emi «er stnSSw WSar 
circuits. Lightly-doped poly films can also be used as resistors. 

Poly-Si is usually deposited by thermal decomposition or pyrolysis of silane at 

Se^TSth'Smnf 8 ?* 650 ^ 8 C ' With the de P° siti0 " rate exp^al? 
increasing with temperature. The deposition rate is also affected by the pressure of 
s.lane wh.ch translates to silane concentration. Other irnportanl vS 2 
polysmcon deposition are pressure and dopant concentration 




Fig. 1. SEM Photos of Polysilicon Lines 



I£ni«f ™ C T' charact f ristics <>f a POly-Si thin film depends on its doping. As in 
single-crystal silicon, heavier doping results in tower resistivity. Poly-Si is more 
ZlTn h^ 3 " , sin ? | e-oy»« i fWcon for any given level of doping mainly because the 
£ TJL " eS h P0, r S ' hamper carrier mobilit y- Common dopants for polysilicon 
^h^"'?' P n ? SD . no ~ s ' and boron - Polysilicon is usually deposited undoped, 
with the dopants just introduced later on after deposition. 

Im? r l^n« hre n « a ^ to . dop8 P^ncon. nam e>y. diffusion, ion implantation, and in 
situ doping Diffusion doping consists of depositing a very heavily-doped silicon 
t 9 hf n f e c rthe « nd °PSd polysilicon. This glass will serve as the source of dopant for 
the poly-Si. Dopant diffusion takes place at a high temperature, i.e., 900-1000 deo 

ZJSH ! m k L' S ^! 0re F recise in terms of dopant concentration control and consists 
o directly bombarding the poly-Si layer with high-energy ions. In situ doping consists 

2^22"° Pant 93568 to CVD reactan ' ***** durin 9 the epl deposition 
process. 
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Fig. 2. Example of a Low-Pressure CVD (LPCVD) 
furnace that can be used for polysilicon deposition 

See also: Polysilicon Deposition; Polysilicon Do ping 

BOOKS on POLYSILICON for SALE at Amazon.com: 

l\ Pofycrystalline Silicon for In tegrated Circuits and Display s 

V Po| V Sihc Q n Th'n Films and interfaces: Symposium Held Anril 17.1Q loon San 

Franasco Calif o rni a . U.S.A. fM^k s oci.t, ^ZZ" ^ 

interfaces (Matorials Researeh Sy mp^ 

HOME 
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